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Abstract: [Objective) The study was to reveal mutative regularity of rhizosphere microbes,soil micro-
bial metabolic biomass carbon and nitrogen,enzyme activity in rice,to expound concerted effect mechanism

among rice, soil and microbe,and to study ecological effect of photosphere microbes in rice under the condi-
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tions of different nitrogen application modes. [Method] Total content of N supplies was 225 kg/hm?. Three
treatments of N, ,N,and N; were designed according to nitrogen application modes between basal-tillering
fertilizer and spike fertilizer,N; was 8 : 2,N, 7 ¢ 3,and N; 6 : 4; Total content of fertilizer supplies was
nought in different developmental stages of rice. that was regarded as blank check( N;). The soil microbial
flora and enzyme activity in the rhizosphere of the rice were detected. [Result] (1) The amount of bacteria,
actinomycetes,ammonifier,nitric acid bacteria,aerobic azlotobacter and content of soil microbial metabolic
biomass carbon and nitrogen slowly ascended after rice was transplanted,rose to peak at tillering stage in
rice and then rapidly declined to the lowest at the booting stage,then went up slowly again during rice
growth from booting stage to full heading stage. The activities of soil urease and acid phosphatase were
gradually enhanced after rice transplanting. They were the highest at the booting stage,then declined rapid-
ly again during rice growth,and turned to be the lowest at ripening stage. The amount of fungi and denitri-
fier and desulphate reducer dropped after rice transplanting,and went down to the lowest at the booting
stage,then increased slowly again during rice growth. (2) The amount of bacteria,actinomycetes and activ-
ity of soil urease and acid phosphatase in the application fertilizer treatments signficantly exceeded them in
the control. But amount of fungi in the control signficantly exceeded the fertilizer application treatments.
(3) From booting to full heading stage,the amount of bacteria,actinomycetes,ammonifier,ntric acid bacte-
ria and aerobic azlotobacter and activity of soil urease and acid phosphatase of N; in the application fertilizer
treatments were maximum, N, took second place, N, minimum. [Conclusion) Properly increasing the pro-
portion of N supplies in the middle and late growth stage promoted the growth of bacteria,actinomycetes,
ammonifier,ntric acid bacteria and aerobic azlotobacter in the middle and late growth stage of the rice, thus
improved activity of soil urease and acid phosphatase indirectly. All of these built up a nicer nutrition sur-
rounding and matter basis for rapid growth of the rice.
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Table 1 Nitrogen application of different treatments in rice
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Table 2 Changes in soil microbial metabolic biomass carbon and nitrogen in rice under the
conditions of different N application modes mg/kg
i B Ak 7 22541 53 BESA ZH T SR SR
Item Treatment Transplanting Tillering Booting Full heading Maturity
No 274.78 d 334.85 d 114.36 ¢ 184. 86 ¢ 213.07 b
R C S N, 514.83 a 625. 46 a 274.85 b 324.85 b 385.50 a
Microbial metabolic biomass _ _ .
carbon content N, 468.75 b 564.35 b 276.71 b 326.71 b 390.67 a
N3 412.92 ¢ 534.18 ¢ 315.58 a 365.58 a 392.82 a
No 46. 36 d 51.58 d 25.83 ¢ 34.23 ¢ 40.25 b
BRI N A Ny 84.62 a 95.65 a 11.69 b 19.22 b 58.24 a
Microbial metabolic biomass _ Co o
nitrogen content N 73.21 b 84.74 b 43.21 b 50.87 b 59.32 a
N3 66.54 ¢ 74.25 ¢ 48.36 a 55.94 a 60.55 a

FE < R B0 B 5 AR AR R 7R R R 2 FR B3 (P>>0. 05)  hn A Al 3 2R 22 5 3% (P<<0.05) . F .

Note: The same letter in one row means no significant difference and different letters mean difference at 0. 05 level. The same below.
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Table 3 Changes in soil microbial flora in rice under the conditions of different N application modes

Tji H Ak 2 AW 53 BEM 2 TE Fr B
Item Treatment Transplanting Tillering Booting Full heading Maturity
No 62.36 d 113.51 d 42.36 ¢ 51.87 ¢ 56.31 b
4t/ N 151.21 a 204.22 a 72.92 b 82.11 b 99.19 a
(X10%g~ 1) _ s
Bacteria N, 137.34 b 185.23 b 75.35 b 82.69 b 100.53 a
Ns 123.92 ¢ 172.96 ¢ 82.21 a 90. 84 a 103.12 a
Ny 52.32 a 36.32 a 20.06 a 26.89 a 42.28 a
FLH/ Ny 32.53 ¢ 22.14 ¢ 16.95 b 20.73 b 31.11 b
(X10%'g™1) _
Fungi N, 36.48 ¢ 25.46 ¢ 16.62 b 20.10 b 32.24 b
N3 40.24 b 29.71 b 13.65 ¢ 15.07 ¢ 30.60 b
Ny 47.16 ¢ 60. 85 d 21.56 ¢ 34.17 ¢ 39.64 ¢
(Iflf_m/l) N, 92.62 a 119.37 a 46.13 b 53.45 b 59.61 b
Sg— ) - -
Actinomycetes N 80.23 b 106.47 b 48.65 b 56.89 b 61.18 ab
N; 74.58 ¢ 95.98 ¢ 54.91 a 63.47 a 64.73 a
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Table 4 Changes in the cultivated microbial physiological flora in rice under the conditions of different N application modes
WiH LB B 43 BE] 7 0 JRH
Item Treatment Transplanting Tillering Booting Full heading Maturity
Ny 9.92 d 26.57 d 5.34 d 6.81 ¢ 8.23 b
A/ N, 26.38 a 65.96 a 1113 ¢ 13.21 b 18.23 a
(X10°g 1) X o _ _
Ammonificr N 23.02 b 59.73 b 12.75 b 15.32 b 18.56 a
N; 20.31 ¢ 53.29 ¢ 15.56 a 16.98 a 18.82 a
Ny 9.32d 16.65 d 5.34 d 6.81 ¢ 8.23 b
EHVE&?E@/ N, 20.87 a 30.92 a 8.17 ¢ 10.69 b 13.87 a
(X10%g™H) _ _ .
Nirie acid bacteria N 18.15 b 27.53 b 9.02 b 10.85 b 13.95 a
N3 16.47 ¢ 24.31 ¢ 10.23 a 12.38 a 14.09 a
No 18.65 ¢ 60.85 d 6.87 d 9.66 d 14.13 b
e B
H/k(fifi% @f/ N, 35.82 a 79.25 a 10.73 ¢ 13.52 ¢ 22.36 a
2g _
Aerobic ammtobacter N 31.62 b 71.09 b 12.65 b 16.10 b 22. 44 a
N3 27.12 ¢ 63.50 ¢ 15.19 a 18.65 a 23.11 a
No 20.16 a 16.78 a 11.54 a 13.77 a 18.30 a
S G
D:‘fﬁfﬁm)/ N, 11.33 d 7.16d 5.84 b 8.92b 13.74 b
g ’
Denitritier N 13.98 ¢ 9.55 ¢ 5.72 b 8.89 b 13.61 b
N; 16.23 b 11.63 b 4.12 ¢ 7.47 ¢ 13.34 b
No 17.45 a 13.82 a 8.17 a 12.67 a 15.98 a
’?ﬁﬁl{gﬁ”; Ny 10.18 d 6.65 d 5.86 b 7.19b 13.11 b
g ’ 0
Desulphate reducer N, 12.34 ¢ 8.38 ¢ 5.82 b 7.15 b 13.08 b
N3 14.66 b 10.54 b 3.71 ¢ 5.06 ¢ 13.02 b
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Table 5 Changes in soil urease and acid phosphatase in the first crop of ratoon
rice under the conditions of different N application modes

T H JOEL R 53 BEM ZaTE S I

Item Treatment Transplanting Tillering Booting Full heading Maturity

Ny 0.24 d 0.28 d 0.35 ¢ 0.22 ¢ 0.18 ¢

Wik (NH3-ND / N 0.60 a 0.73 a 0.97 b 0.55 b 0.40 a
(mgeg led b

U . N 0.56 b 0.66 b 0.98 b 0.57 b 0.41 a

rease

N3 0.53 ¢ 0.60 ¢ 1.15 a 0.69 a 0.42 a

Ny 0.81d 1.18 d 1.38 ¢ 0.72 ¢ 0.53 b

P Y W 2 ¥ (phenoD) / Ny 1.31 a 1.86 a 2.72 b 1.09 b 1.04 a
(mgeg led b

Acid phosphatase N; 1.20 b 1.71b 2.77 b 1.12 b 1.06 a

N3 1.06 ¢ 1.61 ¢ 2.99 a 1.21 a 1.06 a
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